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1. CUWTIPEDS Tw 


The centipete circult has been adapted for use on the electron stick 
ia euch @ annner thet the empl®?t:de and phase of the growing vave alarg 
the beem-cireult faterection length can be apesured. The results of this 
etedy will be of utacet value fa optiataing tre amey parenstere affecting 
the beam-cireult iaterectian. Currest reeulte of Uecry ant espor!apnt 
ere presentes 
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5. ACOUSTIC WAVE DEVICES 
The objective of thie nev project ie to investigate the properties 


of aicroveve ecoustic vave traneéduccre in order to improve their con- 
version efficiency and bandvidth; the status of thie vork is deecribed. 
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INTRODUCTION 


Thie {es Quarterly Status Report Ho. 11, for the period of 1 May 
through 31 July 1964. Thie report describes projects active in the 
third yeer of thie contrect. 

At the present (.map there ere five projecte, eas follove: 

i. Centipede TWr 

2. Extended-tnteractian Dystrans 
}. Transveres-vave 2 ties 

s. hees-piasm RNutiees 

*. Acoustic Wave Devices. 

Tre prajecte titled “GQectliation Suppreesion in TWP'e” and “en- 
periatic Melectric-itnes Wr" neve been campleted. Mo vork has been 
cane a the “Wrsatic Circutt Stabies® project Curing thie quarter. 

\ Gwecri gitar of ite work Sane on theee prajecte Guring this contract 
yoer wt.) te presented ts tte forticaning Arsual Report. 

A techntoe. report, “Space-ctarge Wavee in an Accelerates Parelile)- 
fiaw Liectrw teem i0 @ Cometant Magnetic sels,” by Ree Bovks, tas been 
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te eee f ary Neyer | 

Sb 9.0mm pease | a Uble ce@ttrect Nae been camtiiqued, elthoagh Une 
presen’ ferapr.s reperiet ((ltleé “Liectrw: eee Imtererctias «54h @ 

‘ool am Tete! (wee op letet eat @ Tertinice, Recunntery Report on the 

ohne Frater Mee beet pw ilolms We cry pisces pratert te preeert iy 

‘ e ta e .eleges, emt Ute etuly, ohied be Se eveence @ caontiquntion 
one eepm le of ‘be earlier ome, io Soorribet tereis unter ihe title 

e een 9 oom Th atlee ° 

1 qenpert (5) et “bees errs lericee” tme toon etfet in thin fis 
Tree ef fe conoereet oF 1) (8m eggti rations @f ewrt Sila te ai crewere 
© conn qae § reorelyoere he Mlertive ef Utle pragect te ta evplare the 
tooe ope af Ger. @ awe ter lemme oF!) amy be urete, Sor teriabie aicrevere 
yhe@ee 6). “ove ont See .o1H8 

“eo Teejpere!) © wreellgnier ew ible c@mirect Le Irefeeser Marvis 


pew” err wne 


eT dee bal 


SUMMARY AND ANALYSIS OF THE WORK 


l. CENTIPEDE Twr 
(D. K. Winslow,® T. Reeder) 


A. INTRODUCTION 


Te objective of this project is to study the electron beam - slow 
veve circuit interaction in a high-power traveling-wave tube. The centi- 
pede slow wave circuit, a coupled cavity structure, is used in this study. 
In particular, the eentipede has been chosen because it has proven to be 
one of the most satisfactory slow veve structures for a high-power TWT. 
Tre arthod of investigation will be to measure the amplitude and phase of 
the fields in each eentipede cavity while the centipede is mounted on the 
electron stick and is deing operated as @ TW. Measurements over « par- 
ticular region are possible, such es at @ sever and in the output section 
of the tube. The resuits of this study will be of utmost value in 
op*ttaizing the anny parameters affucting the beam-circuit interaction. 


B. DISCUSSION 


The fields ineide each centipede cavity are sampled by a small, movable 
Loop probe vhich te coupled to the fields by small slots located between 
the feet of adjacent centipede loops, es shown in Pig. 1. The probe can 
be moved over the entire length of the centipede structure, and it can be 
precisely positioned over a particular cavity slot. The size of the slots 
wae edfusted %0 provide about one-tenth of a milifwvatt of probe output 
when coe Rilowatt te appiied at the centipede input coupler. The amplitude 
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One centipede One periodic 


cavity section 


Coupling slots { 
To probe measurement 
apparatis 


FIG. 1--Cross-sectional view of the centipede structure 
showing field probe ard coupling slot location. 
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X © 20 log, et 4B/section . (28} 


The approziante equations yield good accuracy for X < 2.5 dB/section 

The above equations have been used to calculate circult loss for 
severe; vals of D . The constarts have been chosen to match the 
Cverdamesteal and loop bend dispersior. of the centipede structure which has 
beer stutied cxperiamnvea. /. There constants are 


f e 3.200 Ge 
f¢ e@ 4,%6) Ge 


zk eo O. 3266 


The frequency cutof?s of the fundasrrtal passband are 


2, @ 2.310 Ge 


¢ e 3.200 jc 


Figure } hows the results of the loes calculations for D=#0O , 0.025 
emi 0.0%. [t has been possible to show that {f De 0.0407 , the 
Calculated ices of the eguivalent circuit ts in good agreement with the 
experiamstally apasured lose of the certipede. Figure 4 compares this 
Calculation with the experiaertal data. 

Work te continuing on a smmll-signal theory for the centipede which 
teclufese the effect of two circult vaves and two beam waves. Circuit loss 
te tncluded tn thie theory itn the aanner described in this report. Thus 
or, @ computer progres hes teen vritter, to calculate the propagat‘ on 

astante of the four waves protuced by the beam-circult coupling. Another 
grogrem ie being devised to calculate amplitude and phase in each centipede 
cevity. A complete report or: both the experimental and the theoretical 
work of thie protect ie being written and will be available later. 
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2. EXTENDED-INTERACTION KLYSTRONS 
(M. Chodorcy,* B. Kulke) 


A. INTRODUCTION 


The primary purpose of this project is to investigate the mximm 
gain-bandwidth product and conversion efficiency which can be achieved 
in an extended-interaction klystron, with cavities consisting of resonated 
sections of a slow-wave structure. The current phase of this work is the 
evaluation, by means of the electron stick, of a three-cavity L-band tube. 
In this device, broadband modulation of the electron beam iz simlated with 
inpul and intermediate cavities containing tunable resonated sections of 
a ring-bar structure. The length of the output cavity can be changed, in 
half-wavelength increments, from one to five resonant half-wavelengths of 
its component ring-bar structure, and the loading can be adjusted by chang- 
ing the termina. conditions on the couplers attached to both ends of the 
output resonator. 

The tube is better suited for beam-testing on tie electron stick than 
the earlier S-band model, because the L-band device has higher interaction’ 
impedance on the beam axis and can operate at lower beam voltages, thus 
facilitating the suppression of parasitic oscillations on the electron 
stick. Beam tests of the L-band tube are in progress. 


B. STABILITY CONSIDERATIONS 


In Quarterly Report No. 9 (M. L. Report No. 1143), a new method vas 
G@escribed by which one would suppress parasitic oscillations on the electron 
stick by covering the entire stick with a thin sheet of directionally re- 
sistive mylar. This approach has been quite satisfactory in that no stick 
oscillations were observed up to 30 KV, the highest beam voltage of interest. 
Tests at higher beam voltages will not be done until after completion of 
the main experiment, since, in case of breakdown, the resistive film is 
liable to destruction due to arcing from the glass tube. During trial 
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similar to that in Fig. 1, including the rf equipment, is also operational. 
This is the first report on this project and no definitive results have yet 
been obtained. Subsequent reports will give more detailed results of 


analysis and experiment. 
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